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(57) [Abstract] 
[Objective] 

With coating substance which uses inorganic fine particle 
which is a core substance , for encapsulation effectively 
production method of microcapsule which assist can do is 
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offered. 
[Constitution] 

inorganic fine particle is added in organic solvent solution of 
copolymer which is acquired with(meth ) acrylic acid and 
with copolymerization of said (meth ) acrylic acid and the 
copolymerizable other vinyl monomer , and dispersion of 
emulsified state is formed. 

It neutralizes (meth ) acrylic acid of copolymer in this 
dispersion , crosslinking doing copolymer neutral substance 
which is acquired, it designates inorganic substance as core 
substance , itobtains microcapsule which designates 
crosslinked article of copolymer neutral substance as the 
coating substance . 



[Claim(s)] 
[Claim 1] 

In organic solvent solution of copolymer which is acquired 
with (meth ) acrylic acid and withcopolymerization of said 
(meth ) acrylic acid and copolymerizable other vinyl 
monomer , adding inorganic fine particle which is a core 
substance , it forms dispersion of emulsified state neutralizes 
(meth ) acrylic acid amount of aforementioned copolymer in 
the this dispersion , it designates inorganic fine particle as 
core substance by fact that crosslinking it does copolymer 
neutral substance which is acquired, production method . of 
microcapsule which designates that microcapsule 
whichdesignates crosslinked article of aforementioned 
copolymer neutral substance as coating substance isobtained 
as feature 

[Claim 2] 

As for aforementioned dispersion , adding boundary 
surfactant to the organic solvent solution which adds core 
substance , production method . of microcapsule which it 
states in Claim 1 which designates that it is something which 
it forms as feature 



Specification 



[0001] 
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[Description of the Invention] 
[0001] 

[Field of Industrial Application] 

this invention is something regarding production method of 
microcapsule whichdesignates titanium dioxide or other 
inorganic pigment and silica , alumina , glass frit or other 
various inorganic fine particle as core substance . 
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[0002] 
[Prior Art] 

Because utilization which discharges core substance where 
microcapsule being something which encloses various 
substance inside microscopic vessel (capsule ) of micron unit , 
discharges core substance of interior by fact that itdestroys 
capsule , encloses leniently through capsule and such 
asextends to diversity is possible, it is something which has 
many usefulness . 

[0003] 

inorganic substance is designated as core substance generally, 
coacervation method or other physicochemical method and air 
drying method and drying-in-liquid method or other physical 
method are known in method which produces microcapsule 
with polymeric substance as coating substance . 

coacervation method which is known as physicochemical 
method vis-a-vis polymer which the coating substance 
configuration is done vis-a-vis organic solvent and said 
polymer of ease of solubility is something which is made 
microcapsule with phase separation combining the insoluble 
organic solvent . 

[0004] 

There is a rotation flow coating method and a spray-drying 
method in air drying method in theaforementioned physical 
method . 

rotation flow coating method of one side while suspension 
doing powder , for example glass or other fine particle which 
becomes core substance in air spraying doing methylene 
chloride solution which melts epoxy resin and methyl 
methacrylate resin or other polymeric substance , in 
aforementioned fine particle , is method which manufactures 
microcapsule . 

spray-drying method of other dispersing powder which 
becomes core substance in methylene chloride solution which 
melts coating substance which consists of polymeric 
substance , spraying doing this dispersion in air, volatilization 
doing solvent in instantaneous , is the method which powder 



[0005] 
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coating is done. 
[0005] 

[Problems to be Solved by the Invention] 

Respectively there is a merits and demerits in production 
method of aforementioned microcapsule . 

coacervation method of one side being harmless as coating 
substance , using gelatin which has coating forming ability 
which is superior or using gelatin -gum arabic and means 
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which forms coacervate drop is most general, but phase 
separation occurring,it is necessary in order to form 
microcapsule to make concentration , temperature or other 
condition setting of the coating substance strict. 

method such as air drying method as physical production 
method of other needs device for spraying of liquid . 

[0006] 

Generally, as for these known method , main lens is placed in 
productionaspect of microcapsule , concerning utilization 
aspect of microcapsule which is acquired is not considered for 
most part. 

Therefore, when only core substance is utilized, coating 
substance contributing toutilization of this core substance , 
what consideration which utilizationof core substance assist is 
done has not done is actual condition. 

[0007] 

With coating substance which uses inorganic fine particle 
which is a core substance on theutilization aspect of 
microcapsule which considers inventor etc to the present state 
which catches, designates inorganic fine particle as core 
substance , for encapsulation compared to effectively with 
production of novel microcapsule which the assist result of 
diligent research test, completing this invention it is 
somethingwhich reachs point of it is possible as objective . 

[0008] . 

[Means to Solve the Problems] 

In order to achieve aforementioned objective , production 
method of microcapsule of this invention in organic solvent 
solution of copolymer which is acquired with(meth ) acrylic 
acid and with copolymerization of said (meth ) acrylic acid 
and the copolymerizable other vinyl monomer , adding 
inorganic fine particle which is a core substance , forms 
dispersion of emulsified state , neutralizes (meth ) acrylic acid 
amount of aforementioned copolymer in this dispersion , It is 
something which designates that microcapsule which 

fWigmtftfi thft innrgnnin fing pnrrinlo n<a nnm jubgttmce by fact 



that crosslinking it does, copolymer neutral substance whichit 
acquires designates crosslinked article of aforementioned 
copolymer neutral substance as the coating substance is 
obtained as feature. 

[0009] 

titanium dioxide or other inorganic pigment and silica , 
alumina , glass frit etc can be listed at time of this inventing, 
as inorganic fine particle which is made core substance . 
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[0010] 

As for copolymer which is acquired with (meth ) acrylic acid 
and withcopolymerization of said (meth ) acrylic acid and 
copolymerizable other vinyl monomer whichare melted in 
organic solvent , use of copolymer is desirable 
withcopolymerization with (meth ) acrylic acid and methyl , 
ethyl , butyl , 2- ethylhexyl or other ester of alkyl ester , for 
example (meth ) acrylic acid of (meth ) acrylic acid . 

There is not especially restriction in proportion of (meth ) 
acrylic acid and copolymerizable other [biruni ] monomer . 
(meth ) acrylic acid which is a monomer which possesses 
functional group may be the trace (5 weight % or less ) in 
general. 

[0011] 

toluene , xylene etc can be used as organic solvent which 
melts this copolymer . 



In organic solvent solution of this copolymer , dispersion of 
emulsified state it is somethingwhich is formed including 
inorganic fine particle which is a aforementioned core 
substance ,but it is desirable before addition of 
aforementioned core substance orafter adding to add 
boundary surfactant in organic solvent solution , dispersion of 
the emulsified state which disperses core substance to uniform 
with this can beacquired. 

[0012] 

[Working Principle] 

As production method of microcapsule of this invention being 
something whichdesignates inorganic fine particle as core 
substance , adds this core substance , to organic solvent 
solution of the copolymer which is acquired with (meth ) 
acrylic acid and with copolymerization of said (meth ) acrylic 
acid and copolymerizable other vinyl monomer , neutralizes 
(meth ) acrylic acid amount of copolymer in dispersion of 
emulsified state which is formed, crosslinking doing 
copolymer neutral substance which it acquires, in order to 
form the microcapsule , microcapsule which it acquires is 
something being encircled andbeing connected with coating 
substance where surface of core substance consistsof 
crosslinked article of aforementioned copolymer neutral 
substance and. 



Therefore, as for coating substance which consists of 
crosslinked article of copolymer neutral substance which it 
encircles connects to finally core substance , connecting 
theaforementioned inorganic fine particle mutually with hot 
melting , because it becomes the binder of one kind , when 
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core substance of for example this microcapsule in surface of 
otherones binding it does with heating, melting coating 
substance by factthat it heats, assist is possible binding to 
inorganic fine particle mutual connection and otherones 
effectively. 

In addition, melting inorganic fine particle which is a core 
substance substantially withheating a higher temperature, 
when you use, fusing to uniform in the inorganic fine particle 
which coating substance which it melts with this high 
temperature heating melts, it can formlayer of inorganic fine 
particle which has gloss and gloss . 

[0013] 

[Working Example(s)] 

Below, showing Working Example , with production method 
of microcapsule of this invention, you explain Production 
Example of microcapsule which designates the inorganic fine 
particle as core substance in detail. 

[0014] 

Working Example 1 

2 wt% adding Aron S-1045 (tradename of acrylic copolymer 
of Toagosei Co. Ltd. (DB 69-056-9892 )) to toluene , it 
formed mixed solution of the total amount 200g, Emulgen 
1 09P (Same below tradename ; of boundary surfactant of Kao 
Corporation (DB 69-053-5703 )) it added 35 g in this mixed 
solution as boundary surfactant , melted completely and 
acquired organic solvent solution of copolymer". " 

Adding glass frit lOOg to this organic solvent solution , 
uniform dispersion doing with agitation, itmanufactured 
dispersion of emulsified state . 

Adding 4% caustic soda bath liquid to this dispersion , 
complete neutralization it did acrylic acid amount in the Aron 
S-1045. 

At that occasion, because heat of neutralization is produced, 
itmaintained liquid temperature at 20 deg C, adding 1 % 
calcium chloride aqueous solution 1 OOg which 
ismanufactured beforehand, in aforementioned dispersion at a 
stroke, tne crosslinking doing copolymer neutral substance Tn~~ 
dispersion , it formed microcapsule whichdesignates glass frit 
as core substance . 

Filtering aforementioned dispersion , it separated 
microcapsule which isformed, washed with warm water of 
temperature 40 deg C, it acquired dry microcapsule where 
coating which by fact that air dry it does in surface of glass 
frit consists of crosslinked article of neutral substance of Aron 
S-1045 wasformed. 
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[0015] 

Working Example 2 

2 wt% adding copolymer of methacrylic acid to toluene , total 
amount formed mixed solution of 200 g, 35 g added Emulgen 
109P in this mixed solution as theboundary surfactant , melted 
this completely and acquired organic solvent solution of the 
copolymer . 

Adding silica powder lOOg to this organic solvent solution , 
uniform dispersion doing with agitation, itmanufactured 
dispersion of emulsified state . 

In this dispersion , complete neutralization doing acrylic acid 
amount in acrylic acid copolymer including 10% caustic soda 
bath liquid , adding 1% calcium chloride aqueous solution 
lOOg at a stroke in this dispersion , crosslinking doing 
copolymer neutral substance in dispersion , it formed 
microcapsule which designates silica as core substance . 

Filtering aforementioned dispersion , it separated 
microcapsule which isformed, washed with warm water of 
temperature 37 deg C, by fact that air dry it does, it acquired 
dry microcapsule where coating which consists of the 
crosslinked article of neutral substance of aforementioned 
methacrylic acid copolymer which crosslinking is donewas 
formed in surface of silica powder . 

[0016] 

[Effects of the Invention] 

production method of microcapsule of this invention adding 
inorganic fine particle to the organic solvent solution of 
copolymer (meth ) which is acquired with (meth ) acrylic acid 
and withcopolymerization of said (meth ) acrylic acid and 
copolymerizable other vinyl monomer , forms dispersion of 
emulsified state , neutralizes (meth ) acrylic acid amount of 
the copolymer in this dispersion , designates inorganic fine 
particle as core substance by fact that crosslinking it does this 
copolymer neutral substance , microcapsule which designates 
crosslinked article of copolymer neutral substance as coating 
substance can beproduced easily and inexpensive . 

ym3j 
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microcapsule which is acquired with method of this invention 
as the assured coating is formed to surface of inorganic fine 
particle which is a core substance , coating substance which 
was formed connection of core substance phase * and is 
something whichcan be contributed effectively to binding , to 
other ones of core substance or granting etc gloss to layer of 
inorganic fine particle with heating and melting attime of 
utilization of microcapsule . 
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